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[Title of Invention] 

Planar Light Source 

[Abstract] 


[Objective] 

Po»«iMf*S? 1 winS blJ^ight h im7S' Ce, S 9raln whit « color is 
Planar , ight s *u?ce ^r^^^^^J^^ 

t Constitution] be obs «v e d. 

^Ss£S 11 '^^^d^-^^X Plate, a 
fluorescence'^^t^i^a" 1 ^ ii?^ transmit S| 

[Insert Figure 1] 


[Claims of the- Patent] 
[Claim' l] 


Plate. there ia , f luorescenca J s ^ ^9ht- Cra „ sn , itting 
with * mi « ure of . fluores "" c " e " n9 layer »"*"». ±» coated 
U9ht „ he „ excited b^the u m L s ""^ ""^ «*»• "—cent 


"id fluorescence scattering " Che ° Pposi " of the 


(Claim 2] 


The planar light source d^nri^ • 

tna said blue Ught i:^: 1 : 1 : 1 ' ^ r ^ in 

wavelength which is shorter t ha„\«» 3hC """"i™ 

output is over 500 „„ 5 °° ™ ™ d thlt its li ^<= eating 

Detailed Description o, £ the Znventionl 

(Field of Application in Industry] 

This invention is related to a planar Hour 

™.v r::- r-»- -? -* " 

[0002] 

[Existing Technology] 

- . ^r^riiXt; ^ nr- uss - - 

outers and Warpro CpLItic tra^ li era LT'T" 

and the cold cathode tub. «. used ' ^V**""^' =■ 

U*e» and the coM cathode tuoels Jl^T^Ji.T* * 

source by using a diffusion plate; currentlv rt * 

of the these backlight, are Ltly ZZ *' ^ 

[0003] 


On the other hand, the light emitting diode (herein*^, 
is written a? Trm < „ =1 , hereinafter, this 

ten as LED > ls also used in part as a HtV,.- » 

backlight. However, in the case of III " °* th * 

using the LED, in the past th. \ ° bCalnln9 " htts 1-i-escence by 
u, in cne past, the luminescence output of blu* ipnc 

-or tci zzrjzsTsz ^™ - 

us or 3 primary colors are gathered and 
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Trans. I 


at i ons 


20 i 836S530 


arranged at the geometrically o ■ * ' 

positions as far as the bsLQ ^^ ^ " cl °« adjacent 
»as impossible to ma*e a unif l^eT^^"^' 

^ Present, as for the planar J ^ *' C °" s ^<":l y , 

T t al bacKHgh, the - a 

and the EL is used for the small „.„• Urg » 

white luminescence usin LEDs ^ *"* ' " 

[00041 " 3 ° St unkn °™- 

source^M:; Z^^^™''™ °* light 
<he blue LED chip „ t a Is I "~ " SUrI ° Und <* 

since the pe'rip h^ ITZ'ZnT ' "T^"* 
have a stronger radiation ihr P ° " U9ht " hi <=» 

- fluorescent ^ S?,^^*^- °< 
«ue with organic fluorescent substance ^r^ 5 ^T 1 *^ 

=han gl n g the color b y a fluorescent substance. ZTlZ Z JT 

Ml " Chin 3 e "as done, it was not something that could b» * 
practically. could be used 

[0005] 

CThe Problem Which the Invention intends to Solve] 

This invention was accomplished to solve this sh^t-™ • 
xts objective is to realize, by us i nq LEDs ! 1 sl ^=°nun g and 
wherein white lioht- w ' Pla " ar light source 

and > 9 6 eraitted for use nainly as a backliaht 

[0006] 

[The Means for Solving the Problem] 

follow^ L^TieasT ^ °' ^ i- characterized as 

At 3t l6aSt ° ne Slte on ^ end face of a transparent 
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. Hght-tren^Utin, pU„, there is a fluorescence scitt r lay , r 
(hereafter, the main surface of the . fluorescence Kat 1 ^ 
; ld ! " " Ued «* 4 -in surface-, which is coa^'ilh a 

-ixcur, of a fluorescent substance that Wt. fluorescent Ught 
when exceed by the luminescence of the said biue light emi !ing 

f?" T,' " Mte P °* er " hiCh >""•» ^ fluorescent light A 
P-t of the luminescence of- the said blue light emitting diode 
undergoes a change of wavelength at the said fluorescence 

lurface"^ ^V"* ' hi « U £r °" th « »« the main 

surface (hereinafter, the main surface of the luminescence 

observation side is called the .first main surface") of- the light 
transmitting plate at the opposite side, of the said fluorescence 
scattering layer. 
[0007] 

Figure 1 is a top view of the light -transmitting plate 2 of 
the plana r light source of. this invention as. seen from the side of 
the fluorescence scattering, layer 3. The. light transmitting plate 

is made , of a transparent; material ; such as acrylic or glass At 
the end face of this light transmitting plate 2, a blue LED l is 
buried, and by this, the light transmitting plate 2 and the blue 
LED 1 are connected optically. Now, in this invention, that the 
blue LED 1 and the end face of the light transmitting plate 2 are 
optically connected means, in brief, that the light of the blue LED 
is led in from the end face of the light transmitting plate 2 For 
example, as indicated in this .figure,: this can be realized by 
burying the blue LED 1, of course, and by bonding the blue LED or 
by using anroptical fiber to lead the luminescence of the blue LED 
to the end- face of the light transmitting plate 2 
[0008] 

Next, the ..fluorescence scattering layer 3 is made by coating 
an ink in which the fluorescent substance and the white pigment are 
mixed so that the desired color can be observed. The luminescence 
.of blue LED. 1 is wavelength-converted by the fluorescent substance, 
and at the same: time, the fluorescence is scattered inside the 
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light-transmitting pi ate 3 • k v " ' ■ ' * .'' V V 

- r: , * ..J n^ ^^-^ ^.rx^ 

*<= Shape. and eo keep ^ ■ layer .3 is made i„t tt ' t( 

first main surfa=e cow , . b»9hen„, of th . sid e of the .. 

^1 is approached, the ar a 0 ^'T" " •".«* .. t*. 

.3 Per unit area at the second main " Uor, " ! '»«» mattering layer 
further, the area at the' end V " r ^^> 

"hich is separated farthest froTtT f main ™"«« 

than the 'maximum area. Here th. M ! ' ^ some "hat MJllei 

"press the pattern of the f[ uo l s ""angles in Fi g ure , 

the construction ll Z l^^" 3 ^ >■ » 
Positioned at one end face bu t it" ** ^ 

Ii9ht transmitting plate i 5 . a LuLfsh ««• « th. 

" all end faces at four sides M T' °™ b " """eoted 

limited either. Further d.„ '.. nU " a * !r of LEDs i« "ot 

in order to h.v.^l^K^L" arran9e " e " C «*■«» 
"»t main surface b e uni^rm i„ a ^ th « °< the 

the coating shape of the fare's, °° S Ca " Stably change 

=?ating state. ""orescence scattering layer and the 


[0009] 
[Action] 


ot. the liquid crystal panel ^ "™* Btim « » backlight 

t^ second main^cHf ^h ^ V,'" « - ■«* of 

i. there is instaUed a reflection^ . \ in *W 

laminating. (far example, a "at e r «fH " " "* 

barium titanate. titanic oxide aim! " ^ 6 gating of 

consisting of ind « the s Me f h e ^r^t "V **" 

is installed a light diffusing plate's 1^ T 

uneven. This -»,,„„, " " hose surface is made 

[0010] 

First, as indicated by the* a*-™,, • 

"hich comes out from the bL L °Is a"! J " 

i is radiated near,, the chip to 
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• Ch * OUCsid =. deluding a part of th. , „ 

-•t <* the light reaches p »f '"f" 1 " 1 - 1 * 

Plate while repeating tot,! reflect, 9ht C ""-i»ing 

Election membrane 4 which J^* « * -««,«.. at the. 

«peacs total reflation. At this C L ° ? ^ f «" »d 

scattered by the fluorescence scatter f ^ ° f li9hC is 

« the second main surface s ld """f. ^ "staUed 
a part of the light is abaci . PUt. „ 

at the SMe tiraa , r s „" el a e b :: t r h bed by 

Thus, as for the color of iZ """"^ " d " ™«iated. 

surface side of the llg *»™ £ ™ «*« ~i» 

t*- 1 - £ ™ «— " : bs p r a : d 2 - : h - ii3hc wwch 

Planar light source in which th. "t i SerVed ' For example, with a 
insisting of orange ^ fiubre " '""'r^ 3 

^ -lor of luminescence L d o:\r i C u e e nt J 3 ;r t b and Pi9 ^' 

by the action which was described = 0bSerVed " 

can be adjusted optionaily by ^ ^0^ ^ MM 

the fixing ratio of the wni J ty ** ° £ £1 "°«scent substance and 
invention, as to the elist Particularly in this 

the main emission pearnelds toT h 30 " " °" °' ^ 
emission output needs tHf ^ 500 « * nd i" 

300 u«. P ror^s T Z * T ~ 

tends to be diff^uu " b i "a" ^ " ^ ^ >°° " 
with sufficient and uniform brLhtn. ** Pl "" r miasi °» 

«». connected opticaUy " ^„ ^ cHf ^ ' <* -lu. 

Plate is increased. he Ught transmitting 

[0011] 

[Examples of Application] 
[Example of Application 1] 

«o a pattern of dot form shown' I l^l ^""" PrinCin9 
scattering layer 3 was formed by priLng'witn^Icn'r 

JP Unexamined Patent 7-U6794/1995 


prepared as- fo ll9 ^ : . The red fluoresc.nr ■ ■ - % ' 

*hinroi-„i Kagaxu an d the gree] fTuoreT FA "° W »^ by /; 

»«-. «« wr. mixed in ela al " * A ' i>05 
Pi^ent.. m . and barium £££ ™ H°;° btain 
- "eight ratio of l-s and thi" ^" Powder were „ixed by 

based binder * """^ — «-P«sed in an .ery«/ 


[0012] 


formed to obtain Che Uaht " ^ * c ° nsisti "9 <" Al was 

oocam the light transmitting plate' 2 in which .-h. 
fluorescence Mattering layer. 3 was -formed, ^ 

Plate" '1^1"" °" £a=e ?f thS transmitting 

blue LED -«alled.:at each site, and in this hole, one 

ha'J; an 00 " 318 "" 9 °' ' 9 » 1U ™ =-P=und semiconduc or 

navmg an emission wavelength of 4 80 nm • 

. '= ' oc *.80.nm, emission ouCDut of nnn ,,m 

Th" bi rie fp t0 ""^ ^ ^"^W o, this InL i ° 
The blue LEDs .of this.. planar light source were lighted' 
Simultaneously, and from^the side of the emission observation • 

planaTl ^ PUf a. approximately u„ Lrm 

Planar luminescence of a somewhat yellowish white color was '■■ 
obtained. Further, at the emission observation face side a lioht 

OT 1 " hiCh " — - - applied "^an f 
and a reflection plate in which a barium titanate layer t was 
coated on an Al base 7 were installed at the fluorescence 

rthe"^^^ T*f ^"'^^ ^ for backlight, and 
in the result , completely planar, uniform white luminescence was 

obtained from the light diffusing plate 'side 5 Th. h • ^ ' 

55 cd/m 2 y P Aate ^siae 5. The brightness was 

[0014] (Example of Application 2] 

the vIlL"r eSCenCe SeaC ""^ 3 ^ ^°rmed as follows, As 

the yellow fluorescent dyestuff, Imogen. F Yellow-083 of the BASF 

same T ' " " 0 "«3e color dyestuff, Orenge-240 of the 

same firm was used, and these were mixed in equal amounts; the 
mixture was dissolved in butyl carbitol acetate to prepare the 
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fluorescent dyestuff. *o h u 

Procedure as in Ejtarap le of Ipp Lajl ' ""V""' ** "~ ' 
Planar iight source * f thl .^" tl0n 1 "* S f o11 ««<« '» obtain eh e 

P^nar luminescence was o^se Z T t^TT^ ^ 
a lighc source for ba=kli,h c „ - Furth «. *V the same procedure. 

Planar luminescence !as observe" ^ "* " 
[0015] ■ ' 

[Effectiveness of the Invention] 

As has been explained above the n Un = . ^^ u 

invention uses blue led,' „ /' 19ht SOUrce of thi * 

uses blue LEDs, and furthermore, on the SU rf^ 0 

powder, and bv this v, a . v and a w ^ite 

u 9 h C sour=e ^ ^T^-r.r 11 " a pianar 

white powder of the f ^ores'cenc. ^ 1 t ^ ^ ^^7" • 
reflecting and diffusing the li,ht f " 10 " ° £ 

^orescent substance JTl^ TZTZT" * 

- j the f L c r h ::; e „ a : ^"r.sr: the 
is: stt substan - and — a ^ - n rr 

cnange in the color tone of the Dlanar „ 

Planar light source. Further 

^ COl ° r ^ ton. including white ca be 

provided by varying the types and amounts of mixing of the 
fluorescent substance and the white powder 
[00161 

On the other hand, as for th*» e iH a „•? 

' or cne Sld e of exciting the 

riuorescence scattering layer bv mairi«« ku 

blue LPn k-- ■■ J • 7 makin 5 th e emission output of the 

blue LED being used most preferably to be over 200 u w it is 
Possible to realize a bright planar light source of large area by 
Thu e s t ; r WaVele ^ th — sion by the. fluorescent lubstance 

* Z\ s i ur r s light r urc : of this appucation «■ - — - 

only as a light source for the backlight but also in the backlit 
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operating switch which ; 

i«ea a fluorescent substance 

Deription of the Figures] ; 

Top view of th« . 

[Figure 2] 6ta "ermg layer 3. 

Schematic cross section ,* • 
Planar light source of an examplTo'f " ^ ° f <*■ 

as the bac*li ght . Xample ° f ^cation of this invention 

[Description of the Codes] 
1 Blue LED; 2 -- T-irrV,.- - 

scattering laver- a ^^transmitting plate- 3 pi 


[Hi] 



fa 2) 
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